Impairment of macrophage survival by NaCl: implications for early pulmonary inflammation in cystic fibrosis.
Inflammation, characterized by the presence of proinflammatory chemokines and neutrophils, is a hallmark of early airway disease in infants with cystic fibrosis (CF), although the underlying mechanisms remain poorly defined. In this study, we evaluated the role of NaCl and the ensuing hyperosmolar effect on tumor necrosis factor (TNF)-alpha signaling and apoptosis in macrophages. Incubation of mouse macrophages with NaCl activated p38(mapk) and the p46(jnk) and p54(jnk) c-jun NH(2)-terminal kinase isoforms, but not p42(mapk/erk2) or Akt. Similar results were obtained with sorbitol, suggesting a general response to hyperosmolarity. Strikingly, the activation of p42(mapk/erk2) and Akt by TNF-alpha was also inhibited in the presence of NaCl. Because the activation of p42(mapk/erk2) and Akt has been associated with survival responses, we investigated the effect of NaCl on macrophage apoptosis. The results indicated a synergistic increase in apoptosis when macrophages were exposed to TNF-alpha in the presence of NaCl compared with stimulation with TNF-alpha alone or NaCl alone. Furthermore, pharmacological inhibition of p42(mapk/erk2) and Akt mimicked the effect of NaCl. Collectively, these findings indicate that modest elevations in NaCl differentially regulate the activation of mitogen-activated protein kinases and Akt and potentiate macrophage apoptosis. We speculate that augmentation of macrophage apoptosis in CF airways may result in decreased clearance of neutrophils and in deficiencies in the elimination of common CF pathogens.